Chinese population. 4 Refractory FD represents a condition of failure in relieving symptoms after standard treatments. Yet, the prevalence remains unclear.
Current treatment options for patients with refractory FD are limited and unsatisfactory. 5 Patients with EPS respond well to the eradication of Helicobacter pylori or proton pump inhibitors (PPI), but those with PDS respond badly. 5, 6 Antidepressants appear to be promising in relieving symptoms, 7 but they have little effect on meal-induced satiety, the main symptom of PDS. 8 In addition, the frequent adverse events associated with the use of pharmacological agents have lowered treatment compliance. 6 Effective strategies are thus urgently needed for patients with refractory FD, especially those with refractory PDS.
Complementary therapies has become increasingly popular for managing functional gastrointestinal diseases. 9 In UK, 26% of the patients with functional gastrointestinal diseases seek complementary treatments, and half of them found the treatments effective 10 ;
in Mexican, the prevalence of using complementary treatments is 36%. 11 A recent systematic review found 20 studies testing the effectiveness of acupuncture for patients with FD, but most of them are with high risk of bias. 12 Our previous study showed that acupuncture was superior to sham acupuncture and itopride in achieving adequate relief of dyspeptic symptoms. 13 However, this study has six arms, comparing four acupuncture treatments with sham acupuncture and itopride; multiple comparisons make the study results inconclusive. Additionally, we included both patients with EPS and PDS, so we could not make a firm conclusion on the effectiveness of acupuncture in treating patients with PDS, especially in treating those with refractory FD who need more therapeutic options. A systematic review published in 2015
showed that well-planned studies with long-term follow-up are warranted to evaluate the effectiveness of acupuncture for FD. 12 Based on these grounds, we performed a 2-arm randomized controlled study with long-term follow-up to test the hypothesis that acupuncture is efficacious for patients with PDS.
| ME THODS

| Study design
• We found that electroacupuncture is superior to sham electroacupuncture in alleviating dyspeptic symptoms.
• The finding of this study has implications for future treatment of refractory FD and clinical trials testing the effect of acupuncture on functional gastrointestinal diseases.
F I G U R E 1 Trial design. This trial consists of 1-week baseline, 4-week treatment and 20-week post-treatment follow-up. At visit 1, the patients started acupuncture treatment after they finished baseline evaluation
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The participants were informed that they would receive one of the two acupuncture treatments; one followed the style of traditional Chinese medicine, and the other one did not, but it was also effective according to previous studies. The method for informing patients was used in previously reported acupuncture trials, 16, 17 and it was advantageous in maintaining blinding. The ethics committee reviewed the previous evidence and confirmed that the sham intervention had benefits outweighing risks to participants, so they approved the conduction of the trial. were excluded, since the safety of electroacupuncture is unknown in treating these patients. 18 All patients were asked to provide written informed consents before entering the trial.
| Patients
At the end of baseline evaluation, the patients were randomly assigned to the two groups at a 1:1 ratio, and they were informed that two types of acupuncture treatment were provided, and both of them were effective and commonly used in clinical practice. In the authentic acupuncture group, Zusanli (ST36), Neiguan (PC6), Taichong (TR3), and Neiting (ST2) were needled in patient differentiated with excess syndrome; Zusanli (ST36), Neiguan (PC6), Gongsun (SP4), and Yinlingquan (SP9) were needled for patients with deficiency syndrome. Figure 2 shows the location of the authentic points. In the sham acupuncture group, four sham points were needled in each patient. The sham points were selected through a systematic review of published acupuncture trials, expert consensus, and the result of our previous study. 13, 15, 19 Each point was penetrated with two filiform needles: a main nee- Patients were not allowed to take antacids (PPIs and H 2 blockers), prokinetic agents, medications for eradication of H. pylori, or herbs for relieving dyspeptic symptoms during the study period.
| Interventions
Patients taking antidepressants and anxiolytics before entering the trial were asked to maintain treatment dosage.
| Outcome measurements
The primary outcome was complete absence of dyspeptic symp- Outcome assessors who were blinded from group assignment collected data through a set of predefined questions. Two research assistants independently entered the data into an electronic database (double entry); the data manager checked the completeness and correctness of the double entry and locked the database for data analysis.
| Statistical analysis
Our previous study found that the responder rate after electroacupuncture and sham acupuncture were 46.1% and 14.1%
respectively. 13 The rate of complete absence of dyspeptic symptoms was not calculated in the study, so we used the responder rate to estimate the study sample. In this study, we anticipated a responder rate of 50% in the electroacupuncture group and 25%
in the sham acupuncture group. Estimating a statistical significance level of 0.05, a study power of 0.8, and a dropout rate of 15%, we found that 100 participants were needed in each group for a 2-side test.
We used the chi-square test to compare the rate of patients achieving the primary outcome between the two groups at week 16; P < .05 indicated significant difference between groups. We also analyzed the primary outcome assessed at the final visit (week 24) as an exploratory test. The responder rate was also compared with the chi-square test at week 16 and 24. 
| RE SULTS
| Baseline characteristics
A total of 287 patients were screened for eligibility, and 200 of them were finally included and randomly assigned to treatments ( Figure 3 and Table 1 
| Response to treatment
As shown in Figure 4 shows the change over time in the summary score of LDQ. Upper abdominal bloating 23 (23) 25 (25) Early satiation 31 (31) 35 (35) With experience of acupuncture, n (%)
| Leeds dyspepsia questionnaire
9 (9) 7 (7) Leeds dyspepsia questionnaire, mean (SD) 
| Nepean dyspepsia index
At week 16, the summary score of NDI in the electroacupuncture group improved from 24.14 ± 14.99 to 9.02 ± 9.63, while the NDI score in the sham acupuncture group changed from 24. Figure 5 shows the change in the NDI score over time.
| Concomitant drug use and adverse events
During the 24-week study period, 33 (33%) patients reported 35 
| D ISCUSS I ON
Our study showed that electroacupuncture was efficacious, and the treatment effect of electroacupuncture persisted 20 weeks after a 4-week treatment. This study is the first randomized controlled trial testing the efficacy of electroacupuncture in managing refractory FD.
Compared to previous acupuncture trials, 13, 24 the responder rate of 60% in this trial is 3%-5% higher. Electrical stimulation may provide additional benefit in gastric emptying. 25 For acotiamide and amitriptyline (53%) that are recently recommended for treatment of dysmotility-like FD, the responder rate is around 53%. 8, 20 The rate of adverse event in electroacupuncture is 3% in this trial, similar to our previous trial. 13 For medications recommended for the treatment of FD, the rate ranges from 2.7% to 56%. 8, 20, 26, 27 Taken together, these facts may indicate that acupuncture is efficacious and safe for patients with refractory FD. In future studies, we will consider a more real-life design, investigating the added value of acupuncture as an adjunctive instead of alternative treatment to pharmacotherapy in refractory FD, since complete absence of dyspeptic symptoms is more meaningful for patients and physicians and the rate of achieving it after electroacupuncture is still low.
Blinding participants from differentiating the two electroacupuncture methods was important to detect a true difference between authentic and sham acupuncture. To ensure blinding, we used the same number of needles for both groups; we separated the participants receiving authentic acupuncture from those receiving sham acupuncture; participants were told that they received one of the two different methods of acupuncture that were both equally effective.
Informing the participants that the two acupuncture methods were both effective is because: firstly, sham acupuncture is effective with a response rate of 34.8%, 13 and the informing method might favor sham acupuncture in the outcomes and thus strictly examine the specific effect of acupuncture; secondly, knowing that one of the electroacupuncture is actually sham would significantly reduce the compliance of patients, since many patients in
China take sham as non-effective treatments, 28 which may induce nocebo effects; thirdly, the informing method was previously used in randomized controlled trials, and it performed well in maintaining blinding.
The acupuncturists were not blinded, since they could easily differentiate authentic points from sham points. Therefore, it is possible that we overestimate the effect of authentic acupuncture. A systematic review examining the effect of acupuncture on irritable bowel syndrome found no significant difference between authentic and sham acupuncture, 29 and FD showed a similar pathology as irri- to Fan-Rong Liang. The sponsor had no role in the design of the study, the collection, analysis or interpretation of the data, the writing of the manuscript or the decision to submit the article for publication.
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